[A histological study and three-dimensional reconstruction of F4/80-positive reticular cells and macrophages at the onset of murine bone marrow hematopoiesis].
Adult bone marrow consists of two different compartments, a vascular compartment of sinusoid and a hematopoietic compartment consisting of stromal cells and hematopoietic cells. In the hematopoietic compartment, stromal cells play an important role in the formation of the microenvironment for hematopoiesis. To clarify the relationship between hematopoietic cells and stromal cells, particularly reticular cells and macrophages, we examined the femur bone marrow of ICR mouse fetuses and neonates using F4/80 immunostaining and three-dimensional reconstruction under light and electron microscopy. In the fetal femurs, the marrow cavity formed early from 15 days of gestation, and it showed a marked increase in volume thereafter. On the basis of the appearance of hematopoietic cells, marrow development could be classified into two stages, a pre-hematopoietic stage from 15 days of gestation to two days of age, and a beginning stage of hematopoiesis thereafter. The pre-hematopoietic bone marrow contains not only stromal reticular cells but also macrophages, and both types of stromal cells were strongly positive to F4/80 monoclonal antibody. These F4/80-positive reticular cells had a triangular cell profile with long and slender cytoplasmic processes. Reticular cells often contained large lysosomes of not only dying neutrophils but also erythroblast nuclei. A few erythroblasts accumulated around the processes, and the number of erythroblasts around reticular cells increased with bone marrow development. On the other hand, macrophages were located either close to sinusoids or in sinusoid lumen, and a close relationship to hematopoietic cells was hardly noticeable. At the beginning stage of hematopoiesis, F4/80-positive reticular cells extended their long and slender cytoplasmic processes, and the number and length of the processes appeared markedly increased. The three-dimensional cell surface of the F4/80-positive reticular cells became very complex. Numerous erythroblasts accumulated around the processes, and erythroblastic islands could gradually be recognized after four days of age. In the erythroblastic islands, central reticular cells were F4/80-positive and contained numerous large phagosomes originating from the expelled nuclei of erythroblasts. Although macrophages contained large phagosomes, the relationship between macrophages and hematopoietic cells could not clearly be elucidated even at the beginning stage of hematopoiesis. At the onset of bone marrow hematopoiesis, the hematopoietic compartment contained two kinds of F4/80-positive phagocytes, i.e., reticular cells and macrophages. In marrow erythroblastic islands, not macrophages but F4/80-positive reticular cells were located at the center of each island.